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Abslred Qf JP2002026450 

PROBLEM to BE SOLVED: To provide a semiconductor 
optical device which has a self-aligned Inner stripe laser 
structure and does not receive COD even at high-output 
time by maintaining a low threshold current and high 
efficiency and a method of manufacturing the device, 
SOLUTION: The semiconductor optical device has a flrst- 
conductlvity clad layer 22, an active layer 23, a first 
second-conductivity clad layer 24, and a current blocking 
layer 2$ having en opening 42 successively formed on a 
substrate 21 and a second second-conductfvlty dad layer 
28 which ie formed ih the opening 42 and at least on part 
of the current blocking layers 26 on both sides of the 
opening. The band gap of the active layer 23 at both end 
sections of an optical waveguide is made larger than that 
of the layer 23 in a current injecting area at the center of 
the optical waveguide by performing heat treatment after 
impurity diffusion Is made through bn Implantation. 
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* 9 y FH, gtSg 1 HSM* 5 v Kfl±lc#jS« ftfc* 

2f«l^77KI, 188293981*? 9 FJI 

»rt»atf^a< fcfe9n*KB®«*7oy*9-h0 
-«C»**nft» 2 939$ 2*5y Flttf U W 

i, F, A I, B. C, N. P. As. Ga*>6* 

CM** 3] iui^i^Mi8»3'te*ttaig'ft9 
HM&(4] *rOT»7P?*»0JHSFT9*V. 13128 

(18*41 S] fc7r^/<-««Bfl®l«*i:t*TJ8 

^snackfcfjgte-raiSjfc* 1 -BowrtiMce 

mam m ifcfi 9m9* 9 v fj»> }&a 
Ms 18 2 8§9Sft 1*5? F9»tfMn«**r aws 



2) 1$gS200 2-2 6 4 50 

2 

< fc*Hn8wiB««8ir?a?*9±0H»teii239 

jo Gftfcgi 43 wExsbK*v»T % -ftf-y&vra 
gut -f 4- >ax uft k-^osiBicsiEasw&sjs 

99fB^>W3Wi*flW)8Bft#ft. 

i^-fY a r t^^kf a§s*s? 1 

i~i 5Wvfnwcfa»^^ft^W*«H«M 

08£3( 1 7 ] 15^3— ?M S 1 *TW7 

[000 13 

[0002] 

***#<fc5fc, 7t«73«flffiT')fefi& cctT. rco 
DJ (Catastrophic Optical Damage) fcV»5) ££CT 

40 [0 0 0 3) C©J:54*ffl*»fc*WraC0D%|»Jt 
**<"Taci:«cJ:>?Jl6***<S< LTC0DO%££ 

^ Ht-*-FOSStfc%mtlT»ffS*a<D»Hli 
[0 0 0 43 t^iott, »Mtttt&fcWRUftt^l« 
50 05*»jWNik««*'(NAM«W k«:^T«/>afti6. 
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MNAMb- if (Non-Absorbing Mirror) fc^fcftlT 
^Sc NAMW-W*«IBICW«««JR*1»±-P*. 

coD*#£te#piiaracfcfl t iffiJ&?fc*, £fc> s§# 

ttm^toftaBttBffifioWW*?*-- FXIJ7V- 
1f<3!)*&^ct:a{c*iJ18Snsc:i:^:<, fflnWtmi® 
«tttai«:i*lcWrT**ftftKs FOB 

^mtt-ei&ft s-ea c * WBwrr a. 

[0 0 0 5] C©5PJ^J:D> ClltTNAMU- 
X, (1) «SB«*©a*ftF*88«ftlM:7n*X 

(H.Nakashina et al., Japanese Journal of Applied 10 
Physics, vol.24, Bo.8, L647 (1985X (2) $SPB# 
T£>f§feJfS&:A3-bXO.Nalto et al.. IEEE Journa 
1 Quantua Electronics, vol.QE-25, 1495 (1989)#£ 
OftBWiWil&ttTVS. RWc. >F»«fil^ 
+ft^-5*ST% *S#fF^4. 6 3 9, 2 7 5BWB 
tMXBttffilM. 8 4 5, 7 2 5#9§88l« ; ^BWF 
II 4. 8 7 5. 2 1 6*BWHC*V^Ts BBfclFRB 

TRNtneflttc «fc >> j»#^«a«MHfcf 

Tl>4. 20 
[000 6] 

[BBtfBRlJ^fc-rBMO ±E (O ©ttBWC 

tt. *«!WHRxw^5^s«y»flt*«v x afc 

ifr, fW:to4:X:»BWfcftafcv^W£*f«l&a. 

©T^-tx**— sWBSsn*. sft. ±12 ( 2) oy 
rarett. «nfci'-imtt*BBfsa#* 

[0 0 0 7] C©£?&tfn?, JtB (1) ©ftBMfcb 

TfHBbfcU vi?*»*frr*»B»l'-1fJftya , B£ 
* *U COD W"<A/0*lrNttB* U-*f*9BB ^ tiTV^ 
So H*.tf» 1 0-29004 sBfitBctt'J y 

tt. Bfi±KBlBBB*9vFBs S'tt/B. S8 2BS 
B*?v>FB*B«bT, l^trjfcffl«B*«tr«8BB 40 

f *fci&> frfcDBBfcBBfcfcoTV*. 
[0 0 0 8].±ieU ?2'S©^f*W'?ByfcttU 

S>fy*~xh^:A/-*rB?%H£**iTl/'a. C 
®W?T9'f>'$M >+- X b t 54?\s—*?tl&- Its 

■ettBra c t awe** e. t*Ss «»tc*^*ft 



4$P92 00 2-2 6 4 5 0 
4 

[0009] b-ifflfifflBHBStrBBBWefc 

1>T5RM**1»U SttBttMfcS-rcCOD**! 
9W*«1E©*?* (BSW 1 0-29004 3#&B) 

^BfMSf*/ WXBBfttf *©W»&»*B»r * c t 

HtfiBBTfca. 

[o o i o] * < ur*^tt±tB^a^^ras^K 
B*Tft*nfcfc©i?*!K fiL«vHMB&tfK»B 

ft v^ttite^swwje^-f xJtBftSftt a c t i n 

* &B3frT5 C fcaTOBfcWfcJ^VxBBfcHft 

raetsfcewtrs. s&ts fig$$Si« 
■w>y -*Baw*B»x***r* c to-e* a¥# 
#^/wxBB©BJto5f»*aBra c ttaw 
a. 

[00 11] 

Bfc**fc*fc«a«H«ii&fcBB, sb, bbbj: 
eBBsnfeB i &%m* 57 kb. ^ i bbb*? 
•y KBitejgs^nfta^FBJS^-raism b 

!*imj:K£££ftfeB2*BB!ft 1 KB. ^ 

im-m i KBJiic»**nfcw'pB«Bra* 

B©B»^o y *BJfc.©-»fcBB*ftfcB 2»«HB 
BBoW«»»K:*^«MIBSeB©My y 7 

[0012] bk, ^SBKBoBBe^ttafStEBO/^ 

T> *^7r9-f>B-f^- Xh7-f7U- ^B5S* 

c0^-t5'*Ka«t^k:i'#>aA^Uft^. ^ttMT 

*-e®y-?«S!EttK«H«ci:ij , -?£s BrBO^B« 
*f Btift*B»B3ttBBW»6n* d t^RW Lft e 
[0 0 13] *ft*%^«, B lBBfi*?* K 
Bs ?S1i®^ "B 2»^S^ l^y HBatfHPB*^ 

PS&tD4>;9:< fcfeBBBe^BW*-<*>1tAUftBH 
JWDa*U-CBIBMBBBB*raiabk N SBInB 

rt»atf'>*< fc«.Bn»B»0BX7O'y*BJt<o- 
astcmz^^^z^T-y HBfeBB-raiBc fc*B 
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[0 0 l 43 #8Bfc*tt*4^*7Wx«B©# 

2 KltDJSSf^i 9**^*1 ; ®S7p vtm 

* tvtvatiai ; mn&fr zfe®m&w.ffifi t &x-£nz 10 
aw ; tommm* *#«t/cv>** 7s*<*> 

« *^o«sb* -eatw lt v^ftv»Mp«fr & sag 

COO 1 5] *fc, MKfeW*W*)tf;W^ 
Bfl3BBKpi60»SLV>fflWi:LTfcj:, BtffEXSbfcfe 

**iwi:i(iiBHBbi£*^T, msM^t^mitmi 

Hd»fttfW3BHP«BSBO««7n 7 2 /JOgHfc: a 

*7**77**&fca««)tra»fsft*. 

[0016] 

feat i ®mz 5 v FBs k« i 9 ? ks±k 
&&ztirc%2®nsim 1*9* fjb, &sg2t©ssft 

n y *JB±«-»te?B***lfc» 2»11Sift 2 * v v K 

Jfi»0tefctf *«M2iSttJB®><> F*4r y7WWH» 

4»*«)l»^iW«c*»»IWHSffii©' < >' f*+ y 
7£9fe*2<£-3T^ack£#$kT*=> #&$<D 40 

[0 0 1 73"*«WOK*^T FAJlOiBiMHftlfc 
Bjgj kV^SHfit. AJ9©±W£BJB©j£ffi* , 8?*?> 

*9icBS^«j«*nT^a*&^ AJf<o±ffi(ciw 

±<5WgffJft«Stt* &te*OH©±t BJB^rtStlT 
^5«^©S7ir^tyfeOT-fe'S 0 Sfc, AJ§<0±ffik 

|§kBJi©[J§fcl«±OJIA<#l£LT^S^£fc, ±12 50 



[0 0 1 8] b 1 ^^fcfe&a*<jft*7W*i* 

THlOI-I^@T®-pStJ, ®3«Sul2-0fI^»rffiTS 
^>T@ 1 OII-IIffl»fiBT»as*. J(SSJ*3t7 s M'fX*lB 

v-mommit mm*. ^m^m^ 5 2 

tf*2©*fi*l*?vFJB2 4*R»U *©±fcx 
»^4»THjhH2 5t^LTXf^7^KCHP*nft 
Hj«7E»"/7JB2 6Rtf*7y7©2 7ftftlTtr**. 
2 &Cffl«rt3 y »J3 2 6 OFJP Lf=g&# fc* 4>?f tt4> 

WRTp y 7@±teiaar a <fc 5 eft 2 8^g{ft 2*7 

•v FJB 2 8 ifflWS tu *Oft 2 &StS!ft 2^77 FW 

2 8±K3^* FJB 2 9«B*an»o 
[0 0 1 93 *5S»o4 s ««*T'^^»Bn:4av>r 
tt, 3l5S^01S|^^{CfeV>T|IIISgffiS2 3©/<> 

f** y ^wmmzQ&o'm&^'fc&tmzm. 

JB2 3©MyK*+y7*J:&*)**<*nfcfttWW4 0 

tfasasntvs. cofSfK«4 0«'r*>aA»cJ:o 
TjusawtfcSftfcwre* «ttio 2 3 <oymm&v 
1 -rtHftsna. h 1 fr&H3fc*v» 

S5o atts &BJB2 3R. z:SS?#p (DQW) © 
JB#frr«fc»k 05 (b) Oi^^K^fT^ 

^tttVSfcfcfc. E5 (a) (CgttJ:)^ S^<5S 
*jHZ3«/OF^y^J:!)**<ft'»TV^*6 CO 

[o 0 2 03 $r=, *5SJio¥S#»7*/^.x«iBi*, 

ft 2&S&ft 2 * 5 -jr FJB 2 8 BiaSP^ 4 2 Rtf 
< k fePBPSP 4 2 WB&OSW7D y * M 2 6 ±<D~ 

ffeaw^tiTva (-i»;V779-i'> , S'r>-r-xh7 

¥10-290043 *4WBteS*S tlfc V » S^fOHB 

[0 0 2 13 Hltfe^T, S«2 ltt, ^-0±(c^7 

aMRJ:'N<M8«5Ka«fca^n:G a A s, InP, G 
aP, ZnSe. ZnO. Sis A 1 z O^ffMikB 

tikiail^ttteWiaiBW* (too) ffitfg 
fejifSLw a4s. *«ascfev»T (ioo) mt^ 
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•5^, &-f bfcfl^Bfc Ci oo) s?*xF<Dl-e;fe£ 
•^tt-^-rs. *7T>^©*ft«©±iR«*3o" 

[0 0 2 23 S«2 1 ttA#*S08Stf 
< % 0)J*tf A hOis 6H-S i C^6ft«afi*ffl. 

co o 2 si m 2 i±fc«, a^s«o^K5«xt:? 

*4/*jH*«iie*S&**v>fc»&fc**o. 2-2 /x 

[0 0 2 4] m&Z 1 ©J:fcl*s iS&S 2 3*£trffr& 
t8tttff*5. WXtf. A l.Gai, As, (Al 

,CiK)... iom p.ai.cih NfcjfOAiaa 
[002 5] jdi»sa^yH«2 2tt % mmzz 

In P. GalnP, AlGatnP. A 1 I n 
P, AlGaAs, A 1 Ga A$ P> A 1 G a I n A 
S, GalnAsP, GaN, AlGa.N, AlGal 
nN BeMgZnSe, MgZnSSe, CdZnS 
eTa* ZnCU MgZnCK MgOSOHttWaiH 30 

9 -y FJi 2 2 'J 7»£^ "FK« 1 x l 
0" cui-W-ttffffcK* 3X10" cm"«J** 
t,jfffL<, 5X10" cm" KJbPfttfftUs ± 
RS^xiO* cm" «TiW*U<» 5xio cm 
* HT#J:!>&*V<» 5X10" cm JJtTtfSfeJ? 

[0 0 2 63 m 1 »*S1*** FB2 2tt. *Ji*»6* 

«t)0-e«-3Tt», 2JSJ#±*>Bfr£>fc*k<D-z?&-3? 

t*^. k*«* J?*©TBSttO. 4|im 40 

^■k!)»SU<, 0. 7 fimU±r^^cttmK^ 
LV\ J£*<D±IHI4 5. 0 fi mttTT-&3 C k Jt?4 1 
< N 3. 0|iin«TT»**Cfc#*!)ff*t<* 2: 0 

[00 2 7] Sgl3*33[*7-3'FS2 2rt*g8JffrS& 

nP. A 1 G a lnPXBA 1 I nP*»6***?*F 
JSfcs *0»,fc«3«MUinKSi»*SW>AlGa 
A sX«A l G a A s Pi*****?? 50 



2 3W©l©Jf^H:»<**£**W3:U<, i?*©T 
flgkbT&O. OlfimWltfiffK^ 0. 0 5fim 
«±»J:D»*U^ ±HtbTtt, 0. SjitnW 
»SU<, 0. 3pmWT*«J:»)ffS^. SJ\ tt(R 
2 1 (BfoWB®*-* 'J 7it&l3U THtt 2X10 cm 
JSUltfjffS U < s 5 x 1 0 " c m 3 tt±tf<fc 0 1 
\,\ ±m 2X10 s cm" «Ttf»* t < s 5X10 
" cm" MT#J:!)»*l^. 
[0 0 2 8] *0|flfi^J©¥?»*^W7^S*ffi*T 

sffi'ft® 2 3 offifiKL muMH^n-f , a 1 <o-wc 

*V»Ttt* ^SS^ffP (DQW) IHHtfiLTV**. 

co-i*?#P" (dqw) i»atta*ttfctt3Wca 

#g (/7F-7) 5 K S?#fS (/VK-7) 5 

2. nvrm (/>f-7) 53. s?#Fjf (77F 

-7) 5 4&tfMC&ftJl (/>K-7) 5 5*H*» 

iLfcUBS****. co-mm&nF (dqw) 
«*.«, fi^JtPVi&tfBufBS^F/afc-t 

qw) 3H«±<os : fftF^Rtf^ne.{c4t^<T.fc 
«3fi-e*-3Tt.±v^ ?si$®2 3%S : fftp«l3ii:t5 

[0 0 2 9] Sffl§2 3«D#&kb-ais WXtiG a A 
s, GalnASs GalnP, GalnAsPs Ga 
Ns GalnN, GaNAs. GaNP, ZnSe, Z 
nSSe. CdZnSeTe. ZnO, CdZnOf© 
-«S9^S:III-V®, IHVIKJPSftftffl^Scttf^ 

c ate** e*w*«ww©i»*tf** < * 

ifjU^. ?Sfi»2 3««fi?»P«iji**l'TV>** 

( 1 ) aJMfctW)fc"M)«*®Wfc**** < T*»c fc 
F) 

(2) SttJB*««[ftO#FH««UTV^ 

(3) !BJHklWkTO;<7K^v^Wfc***<'*"* 



PAGE 30/49 * RCVD AT 2/6/2007 3:41:51 PM [Eastern Standard Time] ' S VR: USPTO-EFXRF-3/1 8 ' DNIS:2738300 ' CSID:612-455-3801 * DURATION (mm-ss):23-02 



02/06/2007 14:18 612-455-3801 HSML, P.C. PAGE 31/49 



9 

ct 
k 

[0 0 3 0] St£»2 3±fc«. g2$£S*7-y FS 
}&£*tiS. ^ijBOlfl 23»mM»5 * FSB 2JBJK 

jfflfc£2#lS$?l*9yFS2 4k82Sra§ig2* 10 
7 y HI 2 8 03 2 t VMttfSfcWc k-^T 

[0 0 3 1] ^2#a^^l^7-yK®2 4tt. ?&&JB 
2 3£9feBST#©/J^^#m s ^Sn&» 0I*l£> 
M2#SS4>1 nPs Gain P. AlGalnP, A 
1 InPs AlGaAs, AlGaAsP, A 1 G a I 
n As^ GalnAsPx GaN, A 1 G a N x A 1 G 
alnN, BfcMgZnSe. MgZnSSe. CdZ 
nSeTe> ZnO> MgZnO, MgO^D—flftttfc 

2»S1!*5«/ KMtfA 1 %^mil-V0e{fc€rf*tf!» 

SGaAs, GaAsP. GalnAs, Gal nP, 
G a I nNSfOA 1 «r*&^HI-VflHfcS**»* 
T?SI*l«aBnWfc«»ik^*c ktfT?**fc*»*L 

V. 

[00 3 2] »2««fiJH^9yF»2 4©**'J7 
SUE& TPS** J x I 0 " c m" tt±*W* L < > 3 x 
10" cm" WW;9»U < 5xio" cm" W 
JitfSfcSf S LV^. ±Pfi« 5X10" cm" UTtf »t 30 
L<U 3X10" cm" «TAS±D»SL<> 2x10 

" c m" «t#« ^vn 4 « km z#wmm 1 * 7 

•y FJf 2 ~FI®kLT«0. 0 1 /imiiLhtf 

»*U<, 0. OSjimlSlfciM^fcfcKs 0. 0 7 
|tmJith^ftt>»SU\ JJBkUTtts 0. 5jim« 
jtfjftK, 0- 4 (imftrFtf*»)»*^<- 0. 2 

[00333 W2»WWl»9'jrFJl2 4IJ:B(W2 
3 ©ifcflWT*. * 2 #mSSI I *5 V K»2 4©S 
S7*li, K 1 7 9 FJf 2 2 ©JBfrW ± *> fc** 41 

no *fi!^*cfc*«5»fc4*. as 

_^^jg||^©|fij±§S^-r 5 c t s« -e * * . 
[0 0 3 4] »Z*«ll»l*5'?FJiZ4 0±CX-y 

*y^£Jf 2 5*j&£-t*£fc£*^ 3-v*ym 

S*ICfctt**2»fJS!llll HI2 4CX7f> 

^ftsm»cj:*j!Mfc»i»jfc-r*ct««-e*s. x* £ 
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^y^ihS 2 5 ^^rntf. ktMDflU 2rt 

teS8 2 2 * 9v YM 2 8 -i**^ 

[0 0 3 5] X»*:/$TBlbi2 5©#»tt, Iffy 

kt>-sa£sn*:v»4»©T?fc*us* Ufcfgstia^. £ 

0 tt. AIiGih As(OSXSl), IoiGsh P 
(0SYS1) *K*MMf64x*. 
[0 0 3 6] X**C/$nBlfc*2 5©J?*tts HKteS 
-&JB2 3 ©ttfU&fc/^ 

KSS?**U *<D±RStLT5 0nm«T*W$U<> 
2 0 n m«Ttf«fc 0 »* L-VV TKk 2 n m£<± 

[0 0 3 7] x-yf-y^lk/fz 5©4U1£!& x-yf- 

«^ff**ct#»*bvN. sate, *mkj?^«afi 

»R-T « c k te £ o TSItS 2 3 * 6>0»t£®iK Lftv^ 
j^tcrftck&'tfSl'W, 

[0038] *^a<o^»#>tr^-rx^is*«i«-rs 

[0 0 3 9] TOTO -y^l2 6 ©*m«s ¥»f*T'fe 
W*(*telB«*tia:^. «W7n?*0 2 8<ttfmfcL 
30 T*»**«V«ft»ftH:, HS#KkJ±^LT^G»^ 

mwcf* yi'i'ay-^ yflttTW^, =1 

[0 0 4 0] <y ^fi 2 6 ©«*f*Wt, WM7n 

-»^JB2 6Kt***lfeA 1 GaAsXiiA 1 GaAsP 

«s<f« mm**}* K«»t) . ;io±-5*s$f*© 

VflPtff ^CiiKioT, «£#©P FfflJSfcJf? 
40 TlbfWS^MOWSCkfl^riBte**. Wff.7tiy* 
a 2 6 i:^ 2#^B 2 * 5» Ffl 2 8 k<Dffl*ff$H 

0. O0lHhW*K. 0. 0 0 3^^* 5 »* 
U<> 0. 0 0 7«±tf»)ff*U\m 1- 0 
{{ftf»tl<, 0. 5«T*Vfc!>ff£L,<, 0. 1W 

^ N TPSttO. 1«±#»«U<» 0. 3W±A<J:0» 
tU<, 0- 7Ctt«Hlt»ff*U\ ±WMt* 3. 0JX 
TiSfSU, 2. SttT*«*9»*U<* 1- 8«T 
50 U\ 
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CO 0 4 13 ra7a??«2 6®flft**g2S«& 
S2^77 H«2 8J:9fc«B!ffl«e*-*Ci:*» Ga 
A &aSK£0tt7Bft*4ht*S t, SMfv y *S 2 
6 A 1 G a A sXttA I G a A s P. 5gL < 

tiA 1 G a I n PX«A 1 I n P©¥t»#*ffl^3i: i: 
tfff*U\ A I G a I n PX&A 1 I n PS, A 1 G 
a A sXtt A 1 G a A s P fctt^T, Kte«2flgb\ g 

(hc 1 SiaiW) ^-etsor-fent^ a 1 g a 

A sXitA 1 G a A s P«SiRTS35rtf#£ LVS fl 
U A 1 G a A sXfiA 1 G a A s P©«#«. A lffl 

a 1 a s }c5a< * t) -rrs t j»»e«*ro"e, a 

l&J*O±Rtt0. 9 5HT#ff*L<» 0. 9 0*CT 
tf*9KF*L<, 0. 8 0WT««feff*LVS 82$ 
y h*»<fc 0 6fijB9f*icrfi£9l«tft« C kfr 
6> Al*M<DTffi«0, 35W±*i 5 »*U<. 0. 3 

Co 0 4 2] a?jfi^p-y^JB2 6«, fts&e mxmfi 

fc&fc:. Aft*. 'J 7»*XWt»«a3Wl«: 4 2 o 
fiUOafr6»*tTt*V^ «Jt?Dy*li2 6©Jt 

t** y 2 7 lt, mmmmm.^*-? 
[oo4 3] mit7vvinB2Bamws.it. nsim* 

3F«Bj (0, C r. FeSt*) *K-7> > fctVHdtc 
tt&20^*£**t©V*1"nT*-=>TfcJ:<, 

V». MX.I& SftB2 3tei£^rofr5S2»SS!**V> 
tti$&ii©¥»#®, 43±tf&13*MS©¥SftS©IK 
fc»dt*m:v»S«fc/o y j'Kfftl'OBli^ £ t 

£t<, 0. 3 nn»6Lht»*aWJ:i>ff*b«f% - 
gTI?Si:iI3&JgSi©li**fB<fc«>, ±0tt2ft 

t tt W'f Xf tUHf ntf, 0. 3-1 

[0 0 4 4) Wfc7Py*JB2 6$>±1IOTfcLT\ g&n 
9S 4 Zrt»Rtf^ft< fc*MQ»4 2pjB0®«7ny 
* IS 2 6 ±0-«t2* * * 2 #|M$ 2^7 y H 
Jg 2 8 tf»*«tl«. M 2IWSW 2 * ? y KJg 2 8 

©KB©**:/ D y 2 6 ±©4>fc < t feHBWeSfc 



(7) &IB20 0 2-26 4 50 

12 

1BHK i BSftttfcfttt U *©««7ti y »Jf 2 6 * 
*©$ Cjevn* 2»mi!IJS 29 7 y KM 2 8 naff 
4 2 ®JflB03Sft7a y 2 6 ±©-S?£ £+1 

[0 0 4 5] tfMO¥*fl^'Vf;um*i*«* 
4 0 BU gttS 2 3 * t> JifctfJ** ftfc{fc£K¥« 

«fc^Wfc*-<*>«xt&*, Muoasi/rtewa 

ftl/S Mfttf, S i, F. A 1, C, Ns P, S, 
As, Gai&mcims. *9ffKU*DttS 
U P, B, C, N, P, AsTSt). ?5K:»tLv 
©as U B. NTffeO. «fe»*UVM0l*S IT 

[oo4 6] *jwo««««r8*ii»«7 t ^'rx« 

20 i:WltfMi WLXs EI l tatTHBTlfc. slew* 
< IWW»Ttt** y 2 7 *» 6 ^n^ti-r*^ 

^>^±JB 2 5 2»1SB ^9»KI2 4tl 

■3r?sisai2 3 *-«tr*c coftib, ^ 

< ese^as^T? a, v fM 2 7 $flo -r *©t<os« 

30 7 p ny^S2 6rt*"(?a-rS£ltA t -et*. 

[0047] -f^yftxrft^Aa-rjj'vo&wt ch 

1 y KS 2 2 J: D ^T«0«3lBS'0 H 

^r^ y 74*2lriK T5RW%^S£atUT US -5 k, y 

40 £<SfeTL£5* 

[0 0-4 8] cnes#St5t, -<^-yaAf5«-& 

©-f*>SAjB (F-7.fi) «, TMtUTO. 1 x 1 
0" cm" 8 fti±*"fftL<, 0. 5X10" cm'Wi 
««* 0»^L<. 0. 7xi 0" cm 4 fiLtjWatff* 
t^o ±M t UT« 2 0x1 0" cm* jW* L 
< s 1 5X 1 0" cm" WT«<J:?»St<, 10xi 
0" cm"' WT^gtfff tV>c 
[0 0 4 9] iff. @^©^*>SA^D77^;V 

50 af-So JWS6«!>«MtS*tc*i>, K-Xffl«-St 
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<*9* Wt**9fc*L»Bmctf-*ffiB 

air w&wc jMWrtsraasM^sB 

S^*TO**fiWcJ:S*WR (rt$ax®*II£i8 
*) * P n&£ftB^->7McJ:*^Tr©y-*£iJii 

[0 0 5 03 cocfcjtfp), igsftot-^-r***^ 

<,\> ^#0^{ts 7 7-<>K9 — £ SatJr 6?614 

mtx-ommt. tpbbo. o i (imttJbWsu, 20 

0. 0 3ftmW±tf*»?»*LV\ ±BU4, 0. 
[0 0 5 1] *HSr-tt, 3p»»*-f*>«Ar*» 

Tt. WAtf S i N xffit SlO>a Si ONB& A 
ltO*JL 3nOR S i Cm&UT^rVyTZS 11? 30 
&$;&g££tf5c2:#-e§ So Jt?£t<liS INxK 

[0 0 5 2] BDnaw»B«»^*^*>ax7oyh 

OfcTWKr 5(891^*9, j&l£»2 3J:9%^vK* 
V y U»S 1 m®M^7"J KB 2 2 ^{c^^tS 

[0 0 5 3] *^OttJBaK**«H«O««0it- 
5,lfWf^ SiNx, SiO^ SiON. Ah 50 



*&mz 00 2-2 6 4 50 
14 

0», ZnO, S i CfcHflW&ftSo 
[0 0 5 4] **5v 3— f-f V*««ft*Lfc»fr, Jg 

[0055] *»^tefew-«j»«iao^«, -r*vs 

x— ;K 3&5$Sft7x— /l* (Rapid Theraal Anneal) , & 
fcXa-fex (Rapid Themal Process) fc£*W&ti 
*. 

[0 0 5 6] ^*>^«0IM!WK*^T, $t*QS<9 
*<T-£S 0 *£M94)7x— /l/Q&fili, 1BW1000 

»su\ Tfittm 6 0ottt±"p«ct»» 

£L<* 7 0 01CBU:1?*&Cfc#J:!)&SL<» 80 
0m±."?**eiJtfiSSfc#*l.V>. *ftv 7X-;P 

©i^ffltt, J:®** e o^Tr-fe« c ttfm u < , 3 

0#etTT?£Sta:*<J:t>#St<, 1 5^JKTT-fe« 
c^tfS&ic^DifftUN, SfcTx-.rt/CO^K^TS 

[0 0 5 7] ^2»lS^2i'7^KJi2 804 ; ^yT 
afttt. TE«3xio" cib"OJ:«W*L<, 5x 

10" cm"ttJ:* , £!J»SU<, 7xio"cm^« 
±i(«fit»»*LV^ tft-hUtt 1X10* cm" CTF«« 
$?S;L<U 5X10" cm-KB^D^U, 3x 

1 0 ! " crn^ «T«««4tj?*U\ 

[0 0 5 8] W2»SSUB2*9y KJB2 80flt*tts 

«HJB2*9vK"l2 80*aOTIBtt. 0. 5^m« 
±*<*f*L<, 1. 0jiroW±««*9»*bV>. iHtt 
3. 0M«nWT««ff*L<, 2. 0(tm«T*»*9ff* 

[0 0 5 9] maST'a -y 2 6 k» 2 %%glM ZVv 
v VB 2 8 «ft«Lfcftfc« 

G8**D7iftg) ©3>*^>J82 9«JgBE-r*Ci: 
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[0 0 6 0] c<ot$, zyzthmz^vtimt^ m 
u TffijK^#r«o*w$ mats. 

G a A s . Ga!nA.Ss GalnP, G a J n As 
P. GaN. GalnN, GaNAs, GaNP, Zn 
Se, ZnSSe, CdZnSeTe, ZnO, CdZ 

n osfcoHSft&ram-vjju n-viae¥3ift£J5^a 

CWT-$5 t ^Ur^fiOTIS«> 1X10" cm 

< v 5X10 11 cm" feCh^gteSUV^o ±E», 2 
x 1 0° c m" J«T*><#£ 5xio"cm 1 «T 
#£!>ff*U<, 3X10'* cm" WT«**fe»*U 
V^ 0 =iy#?hg2 9<Dj¥#tt> T$»0. 1/imWl 
-efeSCt*WtL/<. 0. 3 jimtLfe&acfctfJ: 
9#2b<. 0. 5|imW±-efe$Ctft^K:gFSL 

[0 0 6 1] ljjft^p^^M2 6fc^s!£5n«P3 

[0 0 6 2] ^fc^D-y^Jf 2 64>P8P£?4 ±{R 
(=>V»» W12 9W) *9feT« (SttS2 3® © 

##/>2<£a«fc?[cf aM*, jfijfl^t^isM (i&ft 

y 2 6 ««SWflBa«WLhfc«*ra c tic i t> . 
JBSWBWB«IB*l?oy-»1ffilS*a < * c ttfl:2Z a 
«^n**S2 6«WWS*^flWtJ:t>%*& 

[0 0 6 3] ^7 r a'y^S2 6 0P^PaJ4 2tt, 

®u:fctta«;&fco*t<*)ffi#t>«'J>* < -r a c fc*^fr 
a. -s, iiolfW^fr5**^iTOfcA"3 reba- 
te jg*snTva«ait* WN5£-«nt**R£Aic-r 

fc ic, y KISS £fr P»oaffi^laI K> a*ft«>Wfifc 

««• .uatfJ5». ffis I wtcjcs cras^T a c 

[006 4] xyrvVwnm.- ®tro^*»2 
6fc**ft*iaMP»4 2©#t/a#iR] k 
USsta^iflU^s* ±30° wrto*ipj*w*i-<s ± 

*>#*t,V». £fc> SlPSM 24>*|6jtt» S«2 IO® 



(9) #192 00 2-2 6 4 5 0 

16 

Stttf (100) £D«&, [o-ii] *rc«^nt?¥ 

fittftftft [0 11] £fl*fc 

<, ±7° W(«JO*l&|AUD»*L<> ±2* 
Atfl^ffttvs ft*. *»a»te»V"»T r [0 1 
• 1] £irjj kv>5«*i*. -fl&fc&i 1 i-vfts 1 1 

-V IJPNHIcttwr, (lOO'Ifc (01 OS 

fcowK#*EraiBtf, *ti*ni 1 \ Wt 
swwi*wm&»j:5ic [011] amftjears. 

10 [0 0 6 5] *»iS«!>mMR»±SAnn8Ki t [0 1 

-1] *n©**fcH«**ifcv\ 

[Oil] *ftX»*ntlS**»KW»:*ftlc#tf 
ttfctfceacfctf-et* (i oo) flreiftK* (1 

11) BIBT'ttStA-^ab^JldK'racfc^T? 
*«. [0 1 1] ^teXh^^KWfiMBK^JW 

acttei&s (1 1 1) *wtim*.t*wtw 

[00 6 6] f3f«IOS*fcit>s Qfry7<<YWV&SL 
20 *B^fc*&lci*, OlnWDHtfSJWW*, (0 

0 0 1) ®±T'ti [ I 1 - 2 Q] Xtt [ 1 - 1 0 0] *« 

H V P E (Bydride Vapor Phase Epitaxy) 
■e«H«6o*i6s-etJ:v^ MOVPETfc [1 1- 
2 0] SWiv0fH,\ 

[0067] #£iB<D^#)fc7W*is»%tm-ra 

30 CiB©^e«i«« (cod) u^tfft_t-faci:tfT' 
o-teJ:aa«wtofiT*JW!hr* c ^-vMR^ft 

5, T©», 1 5" «±««»*U<s 1 7' ttLt* 1 **? 
jff*L<, 19' JCLh*C**»* b^. Jif@tt, 3 3' 
WT#ff*L<, 3 1" ttTtf*5»*b<s 3 0" W 

[0 0 6 8] »«t««!)ft«itoei-*^ SttJ* 

uvtmt <m<wm Apt MnspjesuKfettas at 
T rpgpsj ^:v^■5) wt^a. ?s^tSj3Si^ 

a -y fc OF4tc^ 2»SM^ 1 ^ 7 -y FJlOfttffrft 
ra^, d p«^2HSSB 1 ^7-y F®<OJ?»t% 
a. JltW*l»**#W«IBSIHF»'*%*»? , n 
■y^lSKjfi^jS'aWtfe^a-y^Sii^lEtt^d ptc 

^a e 

[0 0 6 9] dpKO^Ttts J:K»0. 5 0/imWT 
AW£b<s O. 4 0 pmJWT#J:{)$?£b<, O. 3 
50 0 |imWW^cfe»$^. TI®W0. 0 3/imJW 
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±t>WZL<, 0. 0 5ftmW±tf,fc!)#3;b< N 0- 
0 7 |»iiJKJJMofc*»*Ur\ tcfEU OHBtt 

tsmm a?wft*ks ±ie©g3ssBfe'>b 

[0 0 7 0] l8n#j£9l5£j5tt&l3n«BWtt, Jtffi^ 1 

0 00/imJKT-et*cfc«'**b<, SOOjtmJWT 
T-fc* C £#J: 5 S bfc\ TBW 1 m mW_h-e£5 c 
tWtKs I. 5 ft m«±T?fc*Cfctf J: 

- K«f>^>u*- f (m-tf-*<o«S£fift§&£# 

») te**fc*Ktt» W^-K<D**h*7RtfSH 

f*Ci:«^*"r. W^±?§ti7fimJWT^J6 £ iL<, 
5 ft mWT* «fc t> » * b < . 3 ft mJ«T«WC»* b 

[0 0 7 11 fttH7J3 0 OmWtUi^Sffi^SW^S 

m%fimzitibicitmnmz&<rzz.z*\ mm 

M^ ! b5S«t^ci:^T-t* (06 (a) ) . 

«s omu) nwiK^m Jtn*n ooo 

fimJirFT?fca;:4i# : 8 : £b<. 5 0 0 ft m«TT?S-5 
J: 9#£ bv^ TPBti 2 ft m«±1?«SC iitf $?£ b 
< , 3 ft m&J:Tfc* c ttf* 0'«F* U>. ftfettfiW 

2 fc-OVtra, ±R6# 1 0 0 fi mJWTT-feS C £ *>W£ 
L<, 5 0fim«T"e£5£:fctf.fc!3$?£Li'\ > TRBtt 

1 pm#-h-t-fcSCfctf#3:L<. l. 5ftmJK±^fc 
«CfctfJ:>>&£L<x 2 ft mJW±T?» 5 Cfctffc^t: 

tts ±BStt 1 0 0 0 ft mJWTtf»*L<x 5 0 0 pmft 
Tfl<J:5(ftU\ TBfcOVvrtt, 0. 2fimW±*f 
(ff*U<s 0. 5pmW±*Vfc*>#SU\i 
[0 0 7 2] « F*S/>y>W*- FfcT-Sfc 
ftCtts TOfliW 1 ©JtHtt* 1 0 fimJ£mW*b 
7 ftmWTtf<fc»)#£bV\, <=p*«MBW2<0±IB 
tts 7ftmttTS»»2U<> 5 ftm&Ttf <fc t>$?£b 

(SSMSW1 fc+AIMBWZOSK^^Ttt, ±Ktt 
5 ^mOTWanX* 3 jnntfFtf **r»*b'<, 2 
ftmttTtf£fc$?£bV\, TBfc^TB, 0. 2 ft in 
fiLhtfW*U<, 0. 5 prnJCLfctfiDtftLV*. 

[0073] js^msStt^st^Looe-^Rjecja 



0) ^200 2-26450' 

18 

[00743 rageav^e-Zk^smrafctt, Ma® 

zttfX-Z. »HWHtfe»R**<:fctfi?** (06 
(b) ) . 

[0075] rat.*;, «st obrhd piw i ic^r 

10 tt, ±IWl 0ftmWTTfcSCfc««»SL<, 5ftm 
#T"efc«tfJ:9#£b<> 3|tmfc<TT?S-&Cfctffe 
o£k$?£bV\> TJStf 0. 5 pmyLtVfr&Ztim 

mW2K.WTit* JJB&l 0 0 jimfcrpTrfc^C £tf 
L < , 5 0 ft mttTT-$3 C fctfJ: t»ff * LV\ T 
Htf 1 ft mfiCbT-fcS C t *>W£ b < x 1 . 5 ft mCLt 
T-fc5Ci:* , J:!3»SU<. 2 ftmttlfWC fctffe 
oilfejfSU^ SftSGtfgWl i:^J^P^W2<De^V> 
Ttts ±®te 1 0 0 ft mWTftW* b < s 5 0 ft mlXT 
20 TSJc^Ttt^ 0. 2ftmt(±*^ 

tl<, 0. 5 ftmJlJU;^<}:!3SfiLvv 
[0 0 7 6] W 

1 0fimftW*Ks 1 0-5 0ftm^<t»)j?$L^a 
«g|5^S^fi, SPHI!ft(9«ift^ & 5-3 0 ftmtfffS 
t<. 1 0~2 0fimiW:0$ff$lA\, ftffU 

(1) «», *«^»*^tt«WK*^D«»*^ 

(2) tasiHJK^BBS-e-fK:. os^-e 

(3) <a«s Bb (gWSD 

(4) «am3«tfiiWiBj:fHntfc-?A«:«%4>. 

(5) JtKO (1) ~ (4) fl5V^<"3*»«a***>*ft 
[0 0 7 7] *ft» 4fflfirifiGS«!S^SVt«:V>J:?iCL 

So 

[0 0 7 8] W^<WM1SfiK%tt*&mitiRW> 

^t*s TEStLT. lfimWtU, SfimJSU: 
50 ±EStbT«, 5 0 ft mttTJ^Iff* b 



PAGE 35/49 « RCVDAT 2/612007 3:41:51 PM [Eastern Standard Time] * SVR:USPTOEFXRF-3/18 * DHIS:2738300 • CSID:612-455-3801 * DURATION (mm-ss]:23-02 



02/06/2007 14:18 612-455-3801 



HSML, P.C. 



PAGE 36/49 



19 

[0 0 7 9] %mm4 0te, ?8««cJB*#ft-EV*C 

CO 0 8 03 *^o*«*J6r^^»»OWS»ife 
te, *"f 16*2 i ±te» l 7-y FJH 2 2, ffitt 

4 ±fcB»7*a '^12 6 «M U BW7U y*fl2 
6tCiSPa54 Ztt^jWS. **veWP»4 2Q^lO 

K»^^ygxtm luaseuTttBifiHK 

4MUTfr&, t«»7nv*B2 6*>BP«4 2R 
tf'>£< fcfcBdSM 2BB0BK7Dy*B2 6±K 
8 2 3WMSg 2 * 9 ? FB 2 8 S . 
[0 0 8 1] *J^©¥Bft«?/WXHBOBittffi* 

tCfctt§&B©*SJI<0figg77*£«> #£®£*tt%fc<D 

^M9<W«Rj**Mctti *«ftBB*a*Btt (MOCV 
Dtt) > #^Bxtr2*->-£ (MBEtt) , r^Y? 
W FXtt»?-f KSMftRSft (VPES) , ftflrtfitt 

c l p e g) »oi«w>j««3KS*aaaHRUTfflv^ 
[0 0 8 2} &m<bmm!$.mmii. bqbja. $ 

«B©BttBfcfi&TjW:5iil', MOCVDS* 

7/Wf U^H;, lfc6}i£6 0 0-7 5 O^gg, V 
/IIIJ£50 — 1 50 (Ga As. InGaAsM 
£) 2 0-6 OgJt (A lGaAsOfl^) &*vt*3 
0 0~6 0 0g& (InGaAsP, AlGalnPO 
«£) , /D7^1««m6 0 0~7 0Ot, V/ 
II lit 4 0-6 0&£ (AlCaA$<Dl§£) fcSlMi 
3 5 0-5 5 0©£ (I nGa A s P, AlGalnP 
<!>*») T-f?7<D##S:U\, 

*m§*u-r irwittr, if^sasM«ag gkta i g- 

aAs& (fcS7 8 0nm)fig}) . A I Ga 1 n P& 
(SSeOOnmf) , I nGaN^ (St§4 OOnm 

££> ) , bbbb*%* <m t n g a a * p**i* 

til nGa Asfcffi'&Bi:?-*!. 3;invfi?, 1 . 5 ft 
m£) 7r-f ^-ffiBWJHK (InGaAsI 

^S^ftpSISB/G a A sS«^i/^ 9 8 0 nmjfi 
«, 1 n G a A s P5*B?#F?SttB/ 1 n ?W&* 
Jf V>5 1 480n mSfi»*ii) U-*fftJW>3MWliH» 

BfifcJSMfStfctf-fS*. *fcs aSfflb— VTfes 



J) ^2 0 0 Z-2 6 4 5 0 

20 

[o o 8 4] a? *%^a¥«#u-*f«nfciSiffi 

gKSftgQRXf'r *- F (LED) fcbTfclSfflRT 
Sfc 2c7)%Jt^>r^- F (LED).t LTfcfcBWf 
[008 5] 

B?«cfcfcJ:94iW#l&tettB*ttiUt. &*B4 
icii, fEacffllW<?«fcfek:tt&TT!1£*£*. 

[0 0 8 6] JSS 3 5 0 pnf?ABtf (10 0) BT» 
20 3nSGaAs (n=lXl0" cm")S«101± 
fc, MBEttfc*!), J*«2. 0 jimOnliA 1o.» G 
a o. ts As (Si F-7" : n = 1 x l o" cm") A>6 
4*na*?7KI102, )P?30nm^)GaA s3tt 
F4UjX«&B (/yK-^ . /P5 6nm<?)I Ga 
» A &#FM V>Y-7) <I^8n m<DG a A s 
W7M UW-7) s g«6nmOInu Gbw 
A s#?M (/^K-^) St;j?S3 0nmiOGaAs 

(DQW) JSteSl 0 3> J?$0. 1/nnOpS 
30 A I«. G at.i As (6 e K— p-ixio" cm 
" ) *^^*p§^9'y KMl 0 4v f?20nm©p 
SI n Ga P (Be p-ixio" cm" ) M 

tmtl 0nmOpSGaAsI^543iyf^I 
£Bl0 5.Ji*2. 0|itnOnlAl>.< Gaci As 
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